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Design of Laterally supported Solid Hot Rolled section beams 
 

Design of steel beam (ASD, Allowable Stress design)-IS:800-1984 
 

If the beam is not restrained laterally, the beam can undergo 

elastic lateral torsional Buckling and can fail due to instability with 

large lateral deflections, rotations and warping. If the web is too thin, 

the beam can fail in shear due to diagonal compression. Beams subjected to BM 

develop compressive and tensile forces and the flange subjected to 

compressive forces has the tendency to deflect laterally. This out of plane 

bending is called lateral bending or buckling of beams. The lateral bending of 

beams depends on the effective span between the restraints, minimum moment 

of inertia (IYY) and its presence reduces the plastic moment capacity of the 

section. Beams where lateral buckling of the compression flange are prevented 

are called laterally restrained beams. Such continuous lateral supports are 

provided in two ways  

i) The compression flange is connected to an RC slab throughout by shear 

connectors. 

ii) External lateral supports are provided at closer intervals to the compression 

flange so that it is as good continuous lateral support. 

 

Design requirements 

1. Maximum bending stress, fb must not exceed allowable stress, Fb. 

2. Deflection should not exceed allowable limit. 

3. Maximum shear stress, fv shall not exceed allowable shear stress. 

Design procedure: 

1. Calculate design load. 

2. Calculate design moment, M and bending stress, fb. 
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3. Select a trial beam size and calculate allowable bending stress, Fb (see    

     problems) 

4. Calculate deflection and check with allowable deflection ratio. 

5. Calculate design shear and shear stress, fv. 

6. Calculate allowable shear stress, Fv. 

 

Design of laterally supported beams 

The design of laterally supported beams consists of selecting a section 

based on the plastic section modulus and checking for its shear capacity, 

deflection, web buckling and web crippling. Most of the equations are available 

in IS 800 : 2007. The steps are  

1. Calculate the factored load and the maximum bending moment and shear 

force 

2. Obtain the plastic section modulus required 

                                                 

Select a suitable section for the beam-ISLB, ISMB, ISWB or suitable built up 

sections (doubly symmetric only). (Doubly symmetric, singly symmetric and 

asymmetric- procedures are different) 

 

3. Check for section classification such as plastic, compact, semi-compact or    

     slender. Most of the sections are either plastic or compact. Flange and web  

      criteria. 

                                              

4. Calculate the design shear for the web and is given by 
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5. Calculate the design bending moment or moment resisted by the section (for 

plastic and compact) 

                                           

6. Check for buckling 

7. Check for crippling or bearing 

8. Check for deflection 

 

A simply supported steel joist of 4m effective span is laterally supported 

throughout. It carries a total udl of 40kn ( service load inclusive of self 

weight). Dsign an appropriate section using steel grade of Fe410.  
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